Overcoming 
126); and developing 'personal transferable skills' of communication, presentation, problem-solving, leadership, delegation and organization (Butcher el aI., 1995: 165) , In addition, Butcher el al. (1995: 165) argue that group work can provide a more interesting, effective and hence preferred learning context compared to traditional lectures and help to facilitate learning and teaching in very large classes, Other benefits of group work include the co-construction of knowledge which concurs with Vygotsky's (1978 and 1981) claim that interactions produce new understandings for the participants, Group work also promotes learning through encouraging discussions and debate which in turn encourage the justification of ideas, resolution of disagreements and understanding of new perspectives (Webb, 1995: 244) , While those who have studied group work operating in practice list a number of advantages to this form of collaborative learning, group work is not without its drawbacks, One disadvantage of group work is 'social loafing' or 'free riding' as described by Webb (1995: 245-246) which takes place when a member of a group contributes little or nothing to the work of the group The effect of this can be to demotivate other group members who resent doing all the work and so the efforts of the entire group spiral downwards. Webb (1995: 246-247 ) also notes that the division of labour, which may take place within the group, may not be beneficial in terms of individual learning because students only become involved in part(s) of the group work and so might be denied a sense of completeness, Another possible drawback is that group work may present problems if it is to be formally assessed and graded. For as Butcher el al (1995: 165) point out, group work raises the question of whether or not all the students in the same group should receive the same mark or whether they should be awarded individual marks rellecting the contribution of each student This issue is central to the research presented in this paper and is examined in more detail in the following sections. Gibbs, Habeshaw and Habeshaw (1986) present evidence that group work potentially creates assessment problems both within and across groups. Within a group, students might be unhappy with thc same mark being given for all group members. Between groups, there is often a narrower and hence less discriminating range of marks, resulting from group marks rather than individual marks being given. Gibbs el al (1986) also point out that group work often results in very good work being produced for which grades are both higher than usual and in a narrower range.
Assessing Group Work
Group work is very often criticised as being inequitable when the same assessment is given to all group members irrespective of the contribution or efforts individual members of the group have put in (see for example, Goldfinch and Raeside, 1990; Conway el ai, 1993) . This common criticism of group work emanates from both teachers and students.
The problems associated with awarding a group mark or grade may take a variety of forms. The unfairness might be to the benefit of group members who' free load' (Webb, 1995: 246) and subsequently are awarded a grade for which they did little or no work Alternatively, it could be to the benefit of those who have made an effort but whose quality of work input still falls short of the overall quality of the final group product and the grade awarded Finally, it can be unfair to the students whose contributions in terms of both effort and input have amounted to more than the mark or grade awarded to the total group work.
What then can be done to overcome these potential problems and to ensure that the mark or grade awarded to a group member more fairly and accurately renects the respective contributions he or she has made to the Ilnal product? One way is to actively and purposefully involve students in assessing the contributions of their peers in the process of group worlc This paper dcscribes the use of peer assessment of group members' individual contributions as a method to facilitate the differentiation of assessments in the context of group work The impact of this method on both the numerical scores and the Ilnal grades awarded to students is analysed and the implications of the Ilndings are discussed Peer Assessment Falchikov (1986: 146) notes that the 'prevailing model of assessment in higher education is authoritarian' in which the students are effectively excluded hom every stage and the possession and exercise of power is unequal. This assessment method goes against the development of students' responsibility and autonomy (Falchikov, 1986: 146-I47) . Falchikov and Magin (1997: 386) also observe that the system is unreliable as 'correlations betwecn scores of markers are low', resulting in 'a measure of injustice' Peer assessment is thus perceived as one means of redressing these problems which are often associated with traditional methods of assessment The practice of peer assessment brings a number of benellts which earlier studies have documented For example, peer assessment develops responsibility and enterprise (Gold Ilnch and Raeside, 1990: 2I0) and increases students' maturity and confidence, Peer assessment acts as a socialising fOlce and enhances relationships and relevant skills (Earl, 1986: 68) , Brindley and Scoffield (1998: 88) have found that deep learning occurs with students reporting that they perform better and have been exposed to new ideas as a direct result ofparticipating in peer assessment. Peer assessment also promotes autonomous learning, renective learning and less dependence on the teacher as the supposed expert (Brindley and Scoffield, 1998: 88) , Falchikov (1986: 161) reports that students think more, learn mOle, and become more critical as a result of participating in peer assessment. Another advantage of peer assessment that is of particular interest in this study is that it can be used as a means of individualising students' grades in a collaborative learning context. In this way, the kind of free riding problem or unfairness of uniform grading within a group described earlier can be discouraged by awarding students marks or grades based on their individual contributions to the group worle, This can often best be achieved through the peers assessing one another's contributions and it is this aspect of peer assessment which is examined in this paper.
Peer Assessment of Group Work
In a group work situation, having peers to assess one another's contributions has been advocated to help to overcome the kinds of problems characteristic of group work discussed earlier (for example, Conway el al , 1993; Goldfinch and Raeside, 1990; Kane and Lawler, 1978; Falchikov, 1986; and Falchikov and Magin, 1997) , Students are in a unique position to assess their peers in terms of individual contributions or effort made which is, in most cases, entirely inaccessible to their teacher(s). However, it is exactly due to this that this practice has been criticised in some studies as lacking reliability (see for example, Boud, 1986; Swanson el aI., 1991) 0 A study by Falchikov and Magin (1997: 386) suggests that low rater reliability can be overcome with the use of multiple ratings and this claim is in line with other studies (see for example, Fagot, 1991; Houston el ai, 1991; Magin, 1993) . In another study, Falchikov (1986) has shown that devolving the assessment of group processes to peers can be carried out with a reasonable degree of reliability although peer-teacher correlational analysis is obviously not possible in situations where on Iy students give assessments Different ways of distinguishing between the performance of individuals in a group have been attempted by researchers and edueatorso These studies include each student submitting a portion of the group work and the teacher sitting in the group meetings to decide on individual contributions (Earl, 1986) . In theory at least, in a group context, peer assessment allows both process and product of learning to be assessed more fairly and accurately because it is only the students themselves who have knowledge about and access to all of their group's activities and hence the contributions of individual group members to the entire group work. Earlier studies have been promising and the individual marks are considered renective of students' merits and contributions (sec for example, Goldfinch and Raeside, 1990: 222) 0 Peers can be asked to assess the contributions of their peers basically in one of two ways The first option is to ask the group to openly discuss and negotiate among themselves the contribution of each group mcmber. This method may be problematic, however, when the aim is to differentiate between the grades awarded to the group members if the students find it difficult to assess one another in such a public forum. The second option is to ask individual group members to assess one another anonymously by using a peer assessment form. This method lacks the openness of the first option, but it overcomes the possibility of bad feelings or the problem of students being mindful of offending their peers when assessing their contributions. Conway el af (1993) , for example, devise a form for students to complete confidentially and this practice was followed in this study.
The Present Study
In this study, we have adopted the procedure advocated by Conway el af (1993) as an improvement on the model they used in their study, but which, to our knowledge, has never been examined as to whether or not it makes a significant difference to the marks awarded; and that is, between a group mark for all and individual marks based on individual contributions. The procedure involves factoring in of individual group members' effort or contributions to the group project with a view to differentiating assessments. In determining the success of this procedure, we have been mindful of Heron's (198 I) point that an assessment procedure should be 'valid, reliable, practicable and fair, and useful to the students'.
Methodology
Three classes, comprising 16, 18, and 19 I-long Kong Chinese students (N = 53), all of whom were lirst year SSc (I-Ions) Electrical Engineering undergraduates studying the course English for Academic Purposes (EAP), took part in the peer assessment exercise.
Halfway through the course, the students formed themselves into groups of4 or 5 to carry out an integrated group project. The group project was made up of three components: a seminar presentation, an oral presentation, and a written report Each component was carried out as a collaborative group activity. The project was an assessed assignment within EAP and contributed 40% towards the final course grade given to each student at the end of the one semester course The assessment procedures included both teacher assessment and peer assessment with each carrying 50% of the assessment weighting.
The assessment criteria for each of the group project components (see Appendix) had been devised, trialled and found to be satisfactory by teachers responsible for assessment of the course within the department.
To the students, group work was not a new experience. In a number of their courses at the university, they are required to work in groups.. For example, in the EAP class, before embarking on the group project, the students had a lot of opportunities to perform various small tasks in groups, and they had been given explicit instruction in group discussion ski lis. Peer assessment, however, was a new experience for the majority of the students. In order to ensure the reliability and integrity of the peer assessments, in the lead up to the actual assessment of the three project components, time was set aside to orient the students to the notion of peer assessment, and to give them opportunities to discuss the assessment procedures, especially the assessment criteria for the project components in terms of their importance, meaning and use, as well as to practise assessing one another's Care was taken to make this orientation process uniform across the three classes. Students were also given opportunities to practise assessing their peers earlier in the course and these assessments were evaluated by both teachers and students and proved to be very useful.
At the end of the group project, each group was awarded a Final Group Project Mark which was determined by a combination of marks given by both the teacher (50%) and the rest of the class (50%) Each of the three components of the group project was given a separate numerical score, and so this Final Group Project Mark was a compilation of six sets 0 f scores.
Calculating Individual Contributions
In order to more realistically and objectively reflect individual contributions to the group project, each student in the group was awarded an individual mark, rather than all the group members being awarded the same marie This study chose to basically adopt The Individual Effort Rating was obtained by summing the marks for semmar presentation, oral presentation, and report awarded to an individual student by the rest of the group, The Average Effort Rating for each group was obtained by summing all Individual Effort Ratings for a group and then dividing the total by the number of group members The actual mark awarded to an individual student was hence obtained by weighting the Final Group Project Mark up or down by factoring in the contribution or effort rating (IWF). By using this method, individual students were rewarded according to the percentage of the group's success to which they had contributed.
Assessing individual effort within the group was achieved in the following way.
Following the completion of the group project, each member of the group was asked to rate the effort or contributions of the other group members to six specifled tasks relating to the group project on a six-point scale (see Table I ) (INSERT Table I) In all the preceding assessments of the various components of the group project, the teacher and the students had shared the awarding of marks equally, but the students alone assessed the contributions of their peers which in turn determined the IWF, This element of the peer assessment is therefore unique in that only the students themselves could award marks for this important part of the group process, ie, the process. Table 2 presents the numerical scores, or marks, for each of the students in the study without and with the IWF, In other words, the numerical scores are listed as group marks and as individual marks, These have then been converted into letter grades enabling comparisons to be drawn between the grades that would have been awarded if members of each group had been given the same grade and the individual student grades that were in fact awarded.
Results
(INSERT Table 2) In Table 2 , it can be seen that the IWF was greater or less than I for 50 of the 53 students' numerical scores, and so it impacted 94% of the students The IWF ranged between 1.1 and 0 857 and had a negative effect on students' numerical scores in 29 (54.7%) instances and a positive effect in 21 (39.6%) cases, Nil effect was observed in three of the 53 cases. Before the IWF was factored in, the group marks ranged between 56,63% and 68.09% with a spread of 11.54 percentage points between the highest and the lowest scores. The application of IWF was found to have a marked effect on the range of the numerical scores. With the IWF, the scores ranged between 48.1% and 74.21% with a spread of 25,4 points between the top and the bottom scores. The IWF can be seen to have more than doubled the spread of grades from 11.54 to 25,4 percentage points; and in so doing, it has pushcd the lowest score down by 782 points and raised the highest score by 611.
Interestingly, the rcsult of a paired I-test of the differences between group marks and individual student marks (see Table 3 ) shows that the difference between the means of the two sets of marks was very small and not statistically significant at the 005 level. Table 3 ) Table 3 shows that the individual student marks had a larger standard deviation than the group marks which supports the results reported above. While there is no doubting the impact of the IWF on numerical scores, what interests us most was whether this impact was sufficient to effect any di fferences in the final letter grades awarded to individual students for the total group project. The letter grades used indicate a band of numerical scores determined by our university and are detailed in Table 4 .
II (INSERT
(INSERT Table 4) Altogether there are 9 grades. Grades in the range A+ to 0 are passing grades and grades E and F are both failing grades With the exceptions of the top (A+) and bottom (F) grades, each letter grade represents 5 percentage points and so a change in a student's numerical score does not necessarily translate into a change in her or his letter grade. Table 5 shows the number of different grades given to students both before and after the IWF was factored into the numerical scores.
(INSERT Table 5) As one might expect, the impact of the IWF on the final grade given to the students was less than it had been on their numerical scores because of the fact that each letter grade represents at least a band of five percentage points. While almost every numerical score changed as a result of the IWf, the same effect was not observed when these scores were converted into the final letter grades. Nevertheless, 17 (32%) of the 53 students received a different grade as a result of factoring in the IWf (shown in bold italics in Table 2 ). The overall impact of factoring in the IWF was that the final grades, instead of bunching across three grades (C, C+ and B), now fell across six grades (i.e. B+ to E).
The movement in grades awarded was in both directions with seven receiving a higher grade and ten a lower grade In most cases (16 out of 17), the movement was a difference of one grade, but for one student (student no. 32) the movement was two grades. for this student the final grade moved from C (satisfactory) down two grades to E (fail), a significant di fference for the individual concerned.
Conclusions
A number of peer assessment studies cite Conway el al's (1993:45) 'simpler scheme with a one-part multiplicative weighting factor' when awarding assessments to individual members in collaborative group work, and yet not until this study has the actual impact of Conway el al's method on measuring and registering individual efforts been closely examined. The m~jor conclusion of our study is that an IWf determined by peers definitely has a clear impact on the numerical scores attained by individual students in that the scores can much better and more fairly describe and differentiate the contributions of individual students in their group projects For practical reasons, numerical scores were to be converted to letter grades to conform to the university-wide assessment conventions Our concern, as both teachers and researchers, was whether this impact was sufficient to affect any differences in the final letter grades awarded to individual students, Though I-test results were not significant, a change in grades for one third of the students has made this a valid and meaningful procedure, There are plans to integrate the procedurc of asscssing peers' contributions into group work tasks for other classes, and to recommend this procedure to colleagues as well. A much more thorough and comprehensive orientation and training programme, which includes the elements of awareness raising, practice, evaluation and reflection, would be organised for both students and teachers, All students should understand and acknowledge the purpose, importance andusefiilness of the procedure so that they know the expectations of them as members participating in group work and how they should contribute towards collaborative team work, Another reason that orientation and training are essential is for the assessment procedure to be fairly, objectively and useli.illy implemented Concerning the criteria on which to assess individual student's efforts in the process of the group work, it would be more usefiil if students are involved in designing and writing them Input Ii"om both the teacher and students will help to construct a list of assessment criteria spccific to both the particular group work task and the particular student composition, Evaluation and self~and group-reflection at the completion of the peer assessment procedure is beneficial, not only from the point of view of course evaluation and future pedagogic design, but most important of all, for enriching the learning experience of the students, This study, in which all of the subjects were I-long Kong Chinese, did not examine the role of cross-cultural factors in the peer assessment of group work. Future studies might seek to identify and describe such factors by drawing comparisons with students from different cultural backgrounds.
The logistics of conducting peer assessment are more convoluted using this system With refinement of the system and use of suitable software, we believe that the method could be made simpler and less time consuming to implement. There is no doubt that involving students in making choices and evaluations during their learning process is beneficial. It is also important that students should be involved in assessing one another's, not just per formance, but efforts or contributions put into the learning process.
An equally important objective is to alert the students to the expectations both of the teacher and their group members in terms of their contributions to team work even before they embark on the group assignment.
This method of determining individual marks for students submitting group work facilitates the benefits of group work while providing opportunities for peer assessment.
Peer assessment of group member's eontributions proved to be a realistic and realisable objective which served to also enhance relationships within and between students groups and promote skills relevant to their future professional needs. B.
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